238                      HISTORY OF MATHEMATICS.
ginning in 1590) an exhaustive study of rolling curve in connection with the construction of bridge arches The quadrature of the cycloid and the determmatio] of the volume obtained by revolution about its axi had been effected by Roberval, and the construction of the tangent by Descartes. In the year 1658 Pasca was able to determine the length of an arc of a cy cloidal segment, the center of gravity of this surface and the corresponding solid of revolution. Later th cycloid appears in physics as the brachistochrone an< tautochrone, since it permits a body sliding upon it t pass from one fixed point to another in the shortes time, while it brings a material point oscillating upo it to its lowest position always in the same time Jacob and John Bernoulli, among others, gave attei tion to isoperimetric problems; but only the forme secured any results of value, by furnishing a rigi method for their solution which received merely a unimportant simplification from John Bernoulli. (Sc pages 178-179.)
The decades following Pascal's activity were i large part devoted to the study of tangent problen and the allied normal problems, but at the same tin the general theory of plane curves was constant developing. Barrow gave a new method of determi: ing tangents, and Huygens studied evolutes of curv and indicated the way of determining radii of curv ture. From the consideration of caustics, Tschir hausen was led to involutes and Maclaurin construct*